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We demonstrated i n  1960 t h a t  an explosion a t  1 5 0  k m  

a l t i t u d e  c r e a t e s  a cloud v i s i b l e  at t w i l i g h t  and t h a t  the l i g h t  

emit ted by t h e  cloud is due t o  the  o p t i c a l  resonance of the A10 

molecule exc i ted  by s o l a r  l i g h t  C11. We repeated our 1960 expe- 

riment by means of a Veronica rocket  launched on 24 May 1962 at  

2 0 4 0  hours l o c a l  time ( s o l a r  depression ang le :  go)  at  Hammaguir I 

(Alger ia ) ,  bear ing a load  of 58 kg of  exogenous t o l i t  ( t r i n i t r o -  

toluene) .  The explosion took place at 1 7 0  km at  To = 2 0  h43 '  32"  

and crea ted  a cloud v i s i b l e  during 20 minutes. Three s p e c t r a  were 

obtained by means of  our  REOSC spectrograph with g r a t i n g  (f/2,3), 

be tween 4 500 and 5 250 1, with the  following exposures ( f i lm  

1 0 3  aD)  : 

BegignLng of exposure - - - - - - -  End - - - -  of  e ~ p o s u r e  - - -  
To To + l m  3 0 s  

To + 2 m  3 0 s  To + 4 m  3 0 s  

To + 5 m  3 0 s  To + 20m 

These th ree  s p e c t r a ,  photometr ical ly  c a l i b r a t e d  with the  

a i d  of a Barbier -Sole i l le t  wedge, and f ixed  i n  wavelength, allow 

t h e  s tudy of the  r o t a t i o n  s t r u c t u r e  of the  0-0 branch of  the  

* 
Mesure de l a  temperature de l l i onoaph / re  p a r t i r  d a - s p e c t r e  

de r o t a t i o n  de l a  mol6cule A 1 0 .  
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I X'Zf-A'E+ ' t r a n s i t i o n  of 810 between 4 840 and 4 865 1, exc i t ed  

by the  Sun. 

Ass-?f 
t h a t  t he  cloud is near ly  immediately i n  thermal 

e q u i l i b r i u  f h  the  neighboring atmosphere and t h a t  the  popu- * 
t i o n  Nj avec each of the r o t a t i o n  l e v e l s  obeis  the  Boltzmann law : 

where I is the  moleculets  moment of i n e r t i a ,  we may ca lcu la t e  

t h e  temperature T of  the  atmosphere. 

We have adopted f o r  Be t h e  value 0.64148 C21 correspon- 

ding t o  the  fundamental s t a t e ,  assuming the  l i f e t i m e  of the  -exci- 

t e d  s t a t e  very s h o r t .  

Since we s tudy  the  t r a n s i t i o r  only the  branches P and 

R appear,  and we u t i l i z e  the  branch P. - Yhe recurrence of t h e  

branch R is not  troublesome f o r  only l i n e s  R overlapping the  
j 

branch P a r e  those of  index J 37 whose i n t e n s i t y  at low tempe- 

r a t u r e  is  weak. We took t h i s  i n t o  account. 

I n  the  s tud ied  region the  spectrograph's  r e so lu t ion  does 
0 

n o t  exceed 1.5 A ,  while the  d is tance  sepa ra t ibg  the  l i n e s  v a r i e s  

from 0.3 t o  0.8 1. We the re fo re  u t i l i z e d  the  following method : 

Taking f o r  every l i n e  the  wave number given by Fomeroy C31, 

we c a l c u l a t e  with t h e  preceding hypotheses the  populat ion 's  N ( J )  

logar i thm a p r i o r i  f o r  the  d i f f e r e n t  r o t a t i o n  l e v e l s  J. This 

curve is correc ted  by adding t o  l o g  N(J )  the  logar i thm of the  

corresponding exc i t e r - so la r  i n t e n s i t y  given by the  Utrecht At l a s ,  

/ which gives us t h e  t t t ruet t  n ( J )  population. Each l i n e  is thus 

a s s imi l a t ed  t o  a t r i a n g l e  of o rd ina te  n ( J )  f o r  he ight  and of 

base 3 f  (which corresponds t o  the  r e so lv ing  power of 1.5 I )  
i n  agreement with the  funct ion  of the  device obtained from the  



re ference  spectrum f b r  argon present  on the  same film. The in ten-  

s i t y  I a t  each poin t  is ca lcula ted  by i n t e g r a t i o n  of the con t r i -  
0 

but ions  of every l i n e  every 0.6 A ,  whence a curve l o g  I = f (A) 

i s  obtained 

---- Theore t ica l  p r o f i l e  of the bran 
P a t  700' K, ( 0 - 0  band of ~ 1 0 )  

- Observed profi1e:Spectrum No. 

/JJm I 082 - -- 
R a  . . . .  t .  . . . ,  , , , . , , . a  , , 

uv  '445 
I .  I 

4050 4855 4860 4865 

I - - - - _ _. - - -- - - 

A group of these  curyes w a s  computed f o r  the  tempertures of 

300, 400, 500, 600, 700 and 8 0 0 ~ ~ .  As t o  t h e  e f f e c t  of the  

branch R s i n c e  the  probabi l i t i -es  o f  t r a n s i t i o n  J = f 1 
j ' 

a r e  equal ,  two l i n e s  of the  same J off branches P and R have the  

same i n t e n s i t y  ( t o  be corrected by the  e x c i t e r  s o l a r  i n t e n s i t y ) .  

We then proceed as f o r  the  branch P and we add the  cont r ibut ions  

o f  both branches. The recurrence of the  branch R is f e l t  above 

600' K. 

I n  o rde r  t o  take i n t o  account the  response of the  photo 

p l a t e ,  we make the  maximum of the  e e c o n s t i t u t e d  spectrum coincide 

with t h a t  of the  r e a l  spectrum and we mult iply each of the  pointr 

of the  r econs t i tu t ed  spectrum by the  p l a t e ' s  d e c l i v i t y  c o e f f i c i e n t  



eieasured by r a y  of :?hotoc!etric ca.libra.tioli, The Bigare 

page) presents t h e  r e d  s - p e c t r ~ z i ~  a r d  the reccslititut 

corresnolzd.il?c; to 700' K. 

ibVe -then. obtain "il?e same teii~.r;era-ture for the tl3::c:i 

t h a t c ~ r r e n - p o n ? ~ ~  to the terr-.i?erature a"c1'70 ~I:L dti-C:nl;c, 

The preci~rion of the e~ethod ~ ~ 3 . y  be brozl~ht to 2: 
8 0 

~.ryi-t!ri a spectrogra;?h ~e-~~ara.i;in;.i: C),3 A to 4. 85~1 A. 

A value ne8.r tlia'c tcm;er-lture rsias 2.e"r,erfi?Ln&. i::' 

e i?o-kasei~l~~~ cloud.  created si~r?nl.talzeav.sl;ir.ieousl v~itl.1 the e 
.I 7 crzc ot?:.er h a a d ,  tke vibration ?;er~!perature of r l I tO rnav l;c 

w i t 1 2  %he sai!:ze  cloud.^, The com.13arison of t h e s e  T~EI.~..!;E p. 

three me thodls , w i l l  be puislished , vrlieiiever data ?roc  

i.i; . 
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